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(OMEGA-BEAMnrc). The Monte Carlo Simulation was 
performed using DOSXYZnrc MC code. Gafchromic EBT 3 was 
used in the test phantoms in order to measure the planar 
dose distribution and to determine isodoses. Phantom test 
cases were designed to validate the accuracy of the 
implemented dose calculation algorithms. An independent 
tool for data analysis has been implemented with Matlab®.  
 
Results: The test cases were reproduced experimentally and 
the reference measurements were performed with the LIAC 
mobile IORT accelerator. The proposed test cases have shown 
a good agreement between measured and calculated dose 
distributions (at the surface, at the build-up depth and in 
clinically relevant points corresponding to the isodoses of 90% 
and 80%) in all the experimental setups containing both 
horizontal and lateral inhomogeneities, as reported in the 
figure for the homogeneous phantom test case. 
 
 
 
Comparison between Monte Carlo (a), Gaf Chromic films (b) 
and TPS (c) dose distributions: 10 MeV electron beam in an 
homogeneous phantom at four different depths 
 
Conclusion: The developed tool allows independent 
validation of algorithms implemented within CSRAD+ and MC 
for absolute dose calculations. The method can test patient-
like geometries and more complicated setups.  
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Purpose or Objective: Linac or pre-treatment quality control 
applications are now commonly based on electronic portal 
imaging device (EPID) acquisitions due to the high spatial 
resolution and the ease of use of this detector. Several 
commercial solutions are available depending on the 
application. Indeed, commercial algorithms assume the EPID 
grey level is related to the absorbed dose delivered by the 
treatment beam. This hypothesis leads to the introduction of 
correction factors depending on geometric and beam 
conditions. Consequently, those algorithms are dedicated to 
a specific application. The goal of our work was then to 
develop an algorithm able to convert an EPID image into an 
absorbed dose to water matrix from a single model by energy 
beam. The study compared our algorithm EpiDream to 
EpiDose (Sun Nuclear), a commercial solution for EPID 
dosimetry. 
 
Material and Methods: Two 6MV beams produced by two 
Clinac (Varian) equipped with AS1000 EPID were included in 
this study. EpiDream model was based on a set of 
homogeneous calibration acquisitions to establish a relation 
between the grey level and the absorbed dose to water for 
each acquisition frame at a reference depth and a specific 
arm-backscatter correction. The algorithm yielded to dose to 
water matrices for all type of fields used in routine 
(homogeneous fluence, IMRT and VMAT) at 5cm depth in 
water. EpiDose models were generated for IMRT and VMAT 
pre-treatment quality controls, applying first the RT Plan to 
the acquired image to compute the EPID based dose matrix. 
EpiDream and Epidose models were compared for 14 VMAT 
and 19 IMRT (Eclipse V10) pre-treatment quality controls 
using gamma pass rates (3%, 3mm). Moreover, the robustness 
of both algorithms was evaluated first, using gamma pass 
rates (2%, 2mm) for homogeneous fluence beams and second, 
using a fake RT Plan to convert EPID images into absorbed 
dose. 
 
Results: For the modulated plans, the g-comparison led to a 
very good agreement between both EPID based dose 
matrices. The success rate was respectively 98.5±2.4% and 
98.0±1.7% for VMAT and IMRT fields. Using the same models, 
the homogeneous beams comparison showed large 
discrepancies, with a low gamma pass rate (86.6±2.1%). 
However, EpiDream presented a good agreement with Eclipse 
RT Dose matrices (97.1±1.2%). So, unlike EpiDose, EpiDream 
can be used for many controls with a single model. In 
addition, as EpiDose converted the image into dose using 
some data extracted from the RT Plan, a fake RTplan led to a 
large error in the dose matrix. EpiDream algorithm, only 
based on the acquired image provided correct dose matrix. 
Discrepancies between both models were high with a gamma 
pass rate equal to 89.7±5.7%. 
 
Conclusion: The EpiDream solution allows us to perform the 
quality control tests for machine and patient in a single 
application. The independence of the model with the 
irradiation conditions, except beam energy, ensures 
computing more consistent absorbed dose matrices compared 
to other algorithms. 
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Purpose or Objective: Acuros XB (AXB) has been 
implemented and available commercially for clinical use for 
several years.Different authors have reviewed the algorithm 
and demonstrated that AXB shows superior performance in 
dose estimation accuracy. In some cases, patients may be 
implanted with high density materials, AXB solves the 
deterministic solution of linear Boltzmann transport 
equation, in which the Hounsfield unit and the type of 
material must be input in order to calculate the dose 
distribution. However, there are only a few studies to 
evaluate the effect of high density material on dose 
distribution by AXB, and clinical data is still lacking. 
Moreover, most of the clinicians may not know the material 
of the dental implants.The universal assignment of material 
for permanent high density dental implants may contribute 
an uncertainty to the dose calculation. Thereupon the 
current study aims to investigate the impact of dental 
implants on dose distributions calculated by AXB in Head and 
Neck (H&N) IMRT cases and hence provide clinical suggestion 
to unknown dental material assumption for planning. 
 
Material and Methods: Three materials were 
evaluated,namely:titanium alloy, zirconia and stainless steel. 
50 patients with dental implants and treated with H&N IMRT 
were evenly divided into two groups according to the location 
of implants. AXB was used to recalculate the dose 
distribution, originally computed using Analytic Anisotropic 
Algorithm(AAA). The dosimetric data among material models 
were compared statistically. In addition, the dose 
distribution calculated by AXB were verified with 
measurements of parallel plate ionization chamber, 
radiochromic films and Gamma analysis. 
 
Results: There were no sig. differences (P>0.05) among 
material models in the Planning Target Volume(PTV) 
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coverage and the conformity due to the dental implant for 
nasopharyngeal cancer(NPC) group (implant outside the PTV 
).However, for the Non-NPC group (implant inside the PTV), a 
large discrepancy was obtained in all PTV parameters. There 
were statistically sig. differences(P<0.05) in PTVmax, 
PTVmean, Conformation Number and volume covered with 
70Gy(V70Gy) among models.A large portion of PTV was 
underdosed.For the stainless steel, the V70Gy is below 70%, 
which is 25% poorer when compared with AAA plans. In the 
phantom study, ionization chamber and film measurements 
supported the dose perturbations by AXB. Using a 3% and 
3mm criteria Gamma analysis, passing rate was between 
95.0% and 99.7% demonstrating that AXB was in agreement 
with measurements in different models. 
 
Conclusion: The effect of high density dental material in 
H&N IMRT cases highly depends on the location of the PTV. 
For the case with implant outside the PTV, the impact is 
independent of the type of material and zirconia is 
recommended for material assumption. However, for the 
cases with implant inside the PTV, assumption of material 
should not be made without proper investigation. 
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Purpose or Objective: To assess the performance of the 
EPIgray® software in the field of transit in vivo dosimetry 
using portal imaging in Volumetric Modulated ArcTherapy 
(VMAT) treatment plans. 
 
Material and Methods: MV images acquired in cine mode 
using portal imaging were used by EPIgray® to reconstruct 
the delivery dose. These reconstructed doses were compared 
to the calculated doses obtained by the TPS. The 
reproducibility of the response was evaluated first on 
phantom and on patient with a prostate VMAT treatment plan 
and also on patient with a more complex head and neck plan. 
The dose deviation, with checkpoints defined in the PTV and 
the organ at risks, was our main criteria to verify the 
reproducibility of the response. The dose tolerance was set 
of ± 5%. The relevance and performance of the points 
automatically generated (AUTO VX) by the software on PTV 
have been tested and compared with points generated by the 
user. Then, data from 101 patient’s cases treated by VMAT 
plans (various locations) were retrospectively analyzed taking 
into account only the dose deviation of the automatic control 
point AUTO VX. 
 
Results: The dose deviation from the VMAT treatment plan 
(phantom and patient) measurements ranged of 0.26 % to 
1.50 %, respectively. The dosimetric study on head and neck 
treatment showed a variable dose deviation range 0.87% and 
2.5% depending on level of dose. Automatic points and points 
created by the user have similar results. The point AUTO VX 
is representative of results of all points. Results from 
patient’s cases were 1.31 ± 1.62 % for the prostate and -4.79 
± 3.87 % (AUTO V1) and -5.54 ± 3.74% (AUTO V2) for the head 
and neck VMAT treatment plans. The first clinical results give 
46 % patient’s cases out-of tolerance. The relative difference 
in the overall results was -4.68 ± 3.50 %. 
 
Conclusion: EPIgray® gives reproducible results on phantom 
and for treatments such as prostate VMAT treatment plans. 
The software seems to be less efficient with more complex 
VMAT treatment plans such as head and neck cases. This 
study allowed us to consider a tolerance to own each tumor 
site. 
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Purpose or Objective: In stereotactic radiotherapy of 
intracranial lesions typically non-coplanar techniques are 
used. However, if the table rotation axis does not coincide 
with the linac’s MV isocentre, the non-coplanar arc 
introduces a geometric shift of the patient. We present a 
method to measure the table rotational error for the Elekta® 
Precise table and correct for this error by moving the table 
assembly. 
 
Material and Methods: The table rotation axis is measured 
with respect to the linac’s MV isocentre. To determine the 
MV isocentre position, first an EPID-based Winston-Lutz 
measurement is performed. Subsequently, without moving 
the ball bearing (BB), EPID images at gantry angle 0˚ are 
acquired at different table angles (-90, -45˚, 0˚, 45˚and 
90˚). For each image, the position of the field and BB is 
determined by an automated fitting procedure. 
The table rotational error is calculated by applying two 
corrections to the measured positions.1) To correct for the 
difference between the field centre from gantry 0˚ and the 
MV isocentre, all BB positions are shifted by this calculated 
difference. 2) The BB position at table angle 0˚  is translated 
to the MV isocentre, and for the other BB positions the same 
translation vector is rotated by the table angle. The final 
corrected positions represent the geometric shift of the BB 
due to table rotation as if it was placed exactly at the MV 
isocentre. The largest geometric shift is defined as the table 
rotational error. This error indicates the possible geometric 
shift of the patient caused by table rotation when applying a 
non-coplanar arc. 
In order to minimize the table rotational error, the entire 
table assembly must be shifted. The required shift equals the 
difference between the table rotation axis and the MV 
isocentre. This difference is determined from a semicircle 
which is fitted to the corrected BB positions for the different 
table angles. To accurately adjust the ~800 kg table 
assembly, a digital indicator with an accuracy of 0.01 mm 
and a crowbar are used. 
The stability of the adjusted table assembly was ensured by 
performing a monthly measurement of the table rotational 
error. 
 
Results: Six Elekta® Precise tables were successfully 
corrected (see figure 1). After adjustment, the table rotation 
axis coincided with the MV isocentre to within on average 
0.3±0.1 mm (max. 0.6 mm) This resulted in an average table 
rotational error, i.e. maximal possible geometric shift, of 
0.5±0.2 mm (max. 1.0 mm). Monthly measurements showed 
that the table rotational error of all six tables were stable 
with a standard deviation of 0.1 mm. 
 
 
Figure 1 Table rotational error of six tables.  
